Abstract. A mechanism whereby internal solitary waves can lead to enhanced resuspension in coastal regions is presented.
Introduction
Recent field evidence suggests that internal solitary waves and other long-wave packets propagating in shallow seas can be associated with elevated rates of resuspension of sedimentary material. The resuspension of bottom sediments for a steady near bottom current is attributed to elevated values of bottom shear stress [Nittrouer, 1994] . However, steady near-bottom flows are an exception rather than the rule for the coastal ocean and lakes. In these environments a significant fraction of the kinetic energy resides in long wave motion with periods ranging from 10 minutes to 10 hours. These long wave features 'feel' the bottom surface and create complex unsteady forcing of the bottom boundary layer.
As a result, long waves (e.g., internal solitary waves) can play a dominant role in triggering significant resuspension events which occur intermittently in time and in space. It has been observed recently that soliton-induced resuspension accounts for a marked increase of particulate matter at 8 m above the bottom during low bottom current speeds [Bogucki et al., 1997] , countering intuitive expectations for steady flows. Thus, there is a need to examine unsteady boundary layer flows to describe more realistic instability and resuspension mechanisms.
It is well appreciated that the fluctuating stress field under a turbulent boundary layer can lead to resuspension of particulates. Identifiable events, commonly referred to as bursts and sweeps, are observed to occur within the turbulent boundary layer. In these events, locallyenhanced stresses, which vary considerably in orientation and in strength, act upon the bounding surface. The events occur intermittently and are typically broadband in both frequency and wave number space. The fluctuating stress field leads to mixing within the turbulent boundary layer but, since the lifting and descending motions encompass a range of scales with limited streamwise and lateral correlation lengths, only nominal resuspension, stirring, and transCopyright 1999 by the American Geophysical Union.
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0094-8276/99/1999GL900234505.00 port of sedimentary material within the boundary layer is likely to occur. On the other hand, recent observations of resuspension under the footprint of internal wave packets reveal a marked increase in the density of particulates up to 10 m from the bottom. It is clear that an intrinsic dynamics, quite distinct from that occurring in the nominal turbulent boundary layer, is triggered near the bounding surface by the passage of the internal wave packets, a dynamics conducive to resuspension.
In this paper we examine by means of numerical simulation the fully nonlinear character of an instability associated with the boundary layer flow structure generated by an internal solitary wave propagating in a sheared current in shallow water. The instability is of global type (cf., [Huerre and Monkewitz, 1990] , [Hammond and Redekopp, 1998 ]). That The effect of these dynamics on the excess bottom stresses can be followed in Figure 1C It also endows the flow with a spatio-temporal coherence that extends over the entire extent of the separated flow under the solitary wave. The joint action of the coherent stress fields, which act on the bottom surface, and the coherent dynamics, which extend considerably beyond the boundary layer proper, creates conditions favorable for resuspending particles and for transport away from the bottom. The global instability sharpens the weak horizontal pressure gradient associated with the passing soliton, creates a reduction in the horizontal scales of coherent dynamics, and imposes a discrete frequency pulsation to these dynamics. The ensuing time-varying pressure gradient and surface stress can be increased locally by an order of magnitude, rendering the flow significantly more capable of resuspending particles. We propose that this is the prime mechanism underlying soliton-generated resuspension.
The onset of global instability in a boundary layer separation depends quite strongly on the local Reynolds number of the flow. We note here that the critical amplitude for onset reduces from u0 = 0.36 to u0 -0.1 as the Reynolds number is increased from 2.10 4 to l0 s for the present flow model. 
